Characterization of the DNA methylase activity of the restriction enzyme from Escherichia coli K.
The restriction endonuclease from Escherichia coli K is a multifunctional protein which efficiently methylates heteroduplex DNA (one strand modified and one strand unmodified) in the presence of S-adenosylmethionine (AdoMet), ATP, and Mg2+. The methylase activity is catalytic, and seems to modify different heteroduplex host specificity sites for E. coli K with equal efficiency. In the methylase reaction, both AdoMet and ATP (or its imido analog) act as allosteric effectors, but AdoMet also serves as a methyl donor. Preincubation of the enzyme with AdoMet eliminates the lag period observed in DNA methylation. The rate of enzyme activation was determined using the AdoMet analog Sinefungin. The result are consistent with the hypothesis that the early steps of AdoMet binding and enzyme activation are common to both restriction and modification reactions.